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(54) PRODUCTION OF POLYCARBONATE COPOLYMER AND POLYCARBONATE 
COPOLYMER 

(57)Abstract: 

PURPOSE: ^o efficiently obtain the subject copolymer 
having excellent thermal stability of molding free from 
problems such as corrosion of mold during molding by 
using an aqueous solution of KOH of a bis 
(hydroxyphenyl)fluorene derivative and a specific inert 
organic solvent. 

CONSTITUTION: In subjecting an aromatic diol 
containing a 9,9-bis(4- hydroxyphenyl)fluorene derivative 
of formula I (R1 and R2 are H or 1-8C organic group) 
and phosgene (derivative) to interfacial 
polycondensation, an aqueous solution of KOH of the 
compound of the formula is used and the reaction is 
carried out is. the presence of methylene chloride to give 
the objective copolymer having a unit of formula II and 

the content of residual chlorine-based solvent of 200ppm or smaller. To be concrete, for 
example, an aqueous solution of KOH containing the compound of the formula and another 
aromatic diol is allowed to react with phosgene in the presence of methylene chloride or an 
aqueous KOH solution of the compound of the formula is reacted with phosgene and the 
formed oligomer is reacted with another aromatic diol. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] General formula (I) 
Formula 1] 

R 1 R 2 



HO 




(I) 



(R1 and R2 show a hydrogen atom or the organic radical of carbon numbers 1-8 independently 
among a formula, respectively.) The manufacture approach of the polycarbonate copolymer 
which is characterized by using a methylene chloride as the potassium-hydroxide water 
solution and the inactive organic solvent of this fluorene derivative in making the aromatic 
series diol, phosgene, or phosgene derivative containing 9 expressed and a 9-bis(4- 
hydroxyphenyl) fluorene derivative react, and manufacturing a polycarbonate copolymer by 
interfacial polycondensation. 

[Claim 2] The manufacture approach of a polycarbonate copolymer according to claim 1 of 
making a ph^ogene or a phosgene derivative reacting to the bottom of coexistence of the 
potassium-hydroxide water solution and methylene chloride containing 9 expressed with a 
general formula (I), a 9-bis(4-hydroxyphenyl) fluorene derivative, and aromatic series diols 
other than this. 

[Claim 3] The manufacture approach of the polycarbonate copolymer according to claim 1 to 
which aromatic series diols other than the compound expressed with the obtained 
polycarbonate oligomer and a general formula (I) after making a phosgene or a phosgene 
derivative react and making the polycarbonate oligomer of a 9 and 9-bis(4-hydroxyphenyl) 
fluorene derivative form in the bottom of coexistence of the potassium-hydroxide water solution 
and methylene chloride containing 9 expressed with a general formula (I) and a 9-bis(4- 
hydroxyphenyl) fluorene derivative are made to react. 

[Claim 4] The manufacture approach of a polycarbonate copolymer according to claim 1 of 
making 9 expressed with a general formula (I), 9 expressed with the polycarbonate oligomer 
formed from aromatic series diols other than a 9-bis(4-hydroxyphenyl) fluorene derivative, and 
a general formula (I), and a 9-bis(4-hydroxyphenyl) fluorene derivative reacting to the bottom 
of coexistence of a potassium-hydroxide water solution and a methylene chloride. 
[Claim 5] 9 expressed with a general formula (I), 9 expressed with the polycarbonate oligomer 
formed from aromatic series diols other than a 9-bis(4-hydroxyphenyl) fluorene derivative, and 
a general formula (I), and a 9-bis(4-hydroxyphenyl) fluorene derivative After making it react to 
the bottom of coexistence of a potassium-hydroxide water solution and a methylene chloride 
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and making polycarbonate copolymer oligomer form, The manufacture approach of the 
polycarbonate copolymer according to claim 1 to which aromatic series diols other than the 
compound expressed with the obtained polycarbonate copolymer oligomer and a general 
formula (I) are made to react. 
[Claim 6] General formula (II) 
[Formula 2] 
r— R 1 R 2 -i 




(-- R1 and R2 show a hydrogen atom or the organic radical of carbon numbers 1-8 
independently among a formula, respectively.) -- polycarbonate copolymer which has the 
carbonate structural unit expressed and is characterized by the amount of residual chlorine- 
based solvents being 200 ppm or less. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows iiie word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About the manufacture approach of a polycarbonate copolymer, and a 
polycarbonate copolymer, this invention is excellent in shaping thermal stability, and there is 
no problem of metal mold rust etc. in more detail, at the time of shaping, and it relates to the 
method of manufacturing efficiently the polycarbonate copolymer used suitable for an optic, a 
machine part, the electrical and electric equipment and electronic parts, autoparts, etc., and its 
polycarbonate copolymer. 
[0002] 

[Description of the Prior Art] It is known that the polycarbonate copolymer containing a 9 and 9- 
bis(4-hydrox, phenyl) fluorene has high thermal resistance (U.S. Pat. No. 3546165 ~ 
specification). When performing an interfacial polycondensation method in manufacture of this 
copolymer, it is not desirable to usually use a sodium-hydroxide water solution and a 
methylene chloride. Fluorenes are because solubility is low and it is hard to react also to any of 
a sodium-hydroxide water solution and a methylene chloride. Since a reaction does not fully 
advance, the polycarbonate obtained by such approach tends to **** the hydroxyl-group end of 
phenol nature, and an unreacted chloro hoe mate radical, therefore shaping thermal stability 
will become very bad. On the other hand, industrially, although the 1 .2-dichloroethane (a U.S. 
Pat. No. 3546165 specification, JP,63-182336,A) which dissolves fluorenes well is used for 
manufacture of the above-mentioned copolymer or the approach which has used chloroform 
enough and carries out it is tried, these solvents remain in a polymer and these solvents 
become the heat deterioration of a polymer, and the cause of the metal mold rust at the time of 
shaping, even after isolating about [ being expensive ] and a polymer. Then, this invention 
person repeated research wholeheartedly that the above-mentioned problem should be 
solved. 
[0003] 

[Means for S Jving the Problem] Consequently, this invention person found out that the 
polycarbonate copolymer of the outstanding quality which is excellent in shaping thermal 
stability and does not have the problem of the metal mold rust at the time of shaping etc. was 
obtained by using the potassium-hydroxide water solution of fluorenes and using a methylene 
chloride as a chlorine-based solvent. This invention is completed based on this knowledge. 
That is, this invention is a general formula (I). 
[0004] 
[Formula 3] 
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R 1 R 2 




[0005] (-- R1 and R2 show a hydrogen atom or the organic radical of carbon numbers 1-8 
independently among a formula, respectively.) -- in making the aromatic series diol, phosgene, 
or phosgene derivative containing 9 express and a 9-bis(4-hydroxyphenyl) fluorene derivative 
react, and manufacturing a polycarbonate copolymer by interfacial polycondensation, the 
manufacture approach of the polycarbonate copolymer characterize by using a methylene 
chloride as the potassium-hydroxide water solution and the inactive organic solvent of this 
fluorene derivative is offer. Moreover, this invention is a general formula (II). 
[0006] 
[Formula 4] 
(— R' R 2 -i 




[0007] (-- R1 and R2 show a hydrogen atom or the organic radical of carbon numbers 1 -8 
independently among a formula, respectively.) -- the polycarbonate copolymer which has the 
carbonate structural unit expressed and is characterized by the amount of residual chlorine- 
based solvents being 200 ppm or less is also offered. 

[0008] In this invention, 9 expressed with said general formula (I), a 9-bis(4-hydroxyphenyl) 
fluorene derivative, and aromatic series diols other than this are used as bisphenols of a raw 
material. R1 in a general formula (I) And R2 A hydrogen atom or the organic radical of carbon 
numbers 1-8 is shown independently, respectively, and even if they are mutually the same, 
they may differ. Here, as an organic radical of carbon numbers 1 -8, alkoxy groups, such as 
alkyl groups, such as a methyl group, an ethyl group, a propyl group, butyl, a pentyl radical, a 
hexyl group, a heptyl radical, and an octyl radical, a methoxy group, an ethoxy radical, a 
propyloxy radical, a butyloxy radical, a pentyloxy radical, a hexyloxy radical, a heptyloxy 
radical, and an octyloxy radical, etc. are mentioned, for example. In 9 expressed with a general 
formula (I), and a 9-bis(4-hydroxyphenyl) fluorene derivative, it is R1 . And R2 The 9 and 9-bis 
(4-hydroxyphenyl) fluorene which are both hydrogen atoms is suitable. On the other hand, as 
aromatic series diol except being expressed with a general formula (I), it is a general formula 
(III) [0009]. 
[Formula 5] 

(X) . (Y) „ 

O^Q)-A^O)-0 • • • (III) 

[0010] the inside of a formula, and A -- single bond, -0-, -S02-, -S-, -SO-, -CO-, the alkylene 
group of carbon numbers 1-10, the alkylidene radical of carbon numbers 2-10, the cyclo 
alkylene group of carbon numbers 5-15, the alkylidene radical of carbon numbers 5-15, or a 
formula [0011] 
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[0012] It comes out, the radical expressed is shown and X and Y show the alkyl group of a 
hydrogen atom, a halogen atom, or carbon numbers 1-8 independently, respectively. 
Moreover, m and n are the integers of 0-4, respectively. The compound expressed is 
mentioned. As an example of such a compound, for example A screw Methane; 1 and 1 -screw 
(4-hydroxyphenyl) Ethane; 2 and 2-screw (4-hydroxyphenyl) A propane (4-hydroxyphenyl) ; 2 
and 2-screw (Common-name bisphenol A) Butane; 2 and 2-screw (4-hydroxyphenyl) Octane; 2 
and 2-screw (4-hydroxyphenyl) Phenylmethane; 2 and 2-screw (4-hydroxyphenyl) Propane; (4- 
hydroxy-1-methylphenyl) 1 and 1 -screw Propane; (4-hydroxy-t-buthylphenyl) 2 and 2-screw 
Propane; (4-hydroxy-3-BUROMO phenyl) 2 and 2-screw Propane; (4-hydroxy - 3, 5- 
tetramethyl phenyl) 2 and 2-screw Propane; (4-hydroxy-3-chlorophenyl) 2 and 2-screw 
Propane; Bis(hydroxy aryl) alkanes;1 , such as 2 and 2-bis(4-hydroxy - 3, 5-tetrabromo phenyl) 
propane, 1-bis(4-hydroxyphenyl) cyclopentane;1, and 1 -screw (4-hydroxy - 3, 5-tetra- 
chlorophenyl) Cyclohexane; 1 and 1 -screw (4-hydroxyphenyl) (4-hydroxyphenyl) - 3 and 5 - 
Screws, such as a 5-trimethyl cyclohexane Cycloalkane; (Hydroxy aryl) 4 and 4-dihydroxy 
diphenyl ether; 4 and 4'-dihydroxy -3, dihydroxy diaryl sulfide; dihydroxy aryl ether [, such as 
the 3'-dimethylphenyl ether, ]; -- 4, 4'-dihydroxydiphenyl sulfide;4, and 4' - dihydroxy -3 and 3' - 
dimethyl diphenyl sulfide etc. 4 and 4'-dihydroxydiphenyl sulfoxide; 4 and 4'-dihydroxy -3, 
Dihydroxy arvi sulfoxides, such as a 3'-dimethyl diphenyl sulfoxide; dihydroxy diaryl sulfones, 
such as 4, 4'-dihydroxy diphenylsulfone;4, 4'-dihydroxy -3, and 3'-dimethyl diphenylsulfone, are 
mentioned. In these, a 2 and 2-bis(4-hydroxyphenyl) propane (common name: bisphenol A) is 
especially suitable. 

[0013] At this invention, it is said general formula (II) by interfacial polycondensation. Although 
the polycarbonate copolymer containing the carbonate structural unit expressed is 
manufactured, it is required in this case to use a methylene chloride as the potassium- 
hydroxide water solution and the inactive organic solvent of 9 expressed with a general 
formula (I) and a 9-bis(4-hydroxyphenyl) fluorene derivative. 

[0014] As the manufacture approach of the polycarbonate copolymer of this invention, four 
sorts of approaches shown below concretely are mentioned. 
** How to make a phosgene or a phosgene derivative react and to manufacture a 
polycarbonate copolymer under coexistence of the potassium-hydroxide water solution and 
methylene chloride containing the aromatic series diol expressed with the 9 and 9-bis(4- 
hydroxyphenyl) fluorene derivative and general formula (III) which are expressed with the 
above-mentioned general formula (I). 

** How to make a phosgene or a phosgene derivative react, to form the polycarbonate 
oligomer of a 9 and 9-bis(4-hydroxyphenyl) fluorene derivative in the bottom of coexistence of 
the potassium-hydroxide water solution and methylene chloride containing 9 expressed with 
the above-mentioned general formula (I), and a 9-bis(4-hydroxyphenyl) fluorene derivative, to 
make the aromatic series diol expressed with this polycarbonate oligomer and a general 
formula (III) react, and to manufacture a polycarbonate copolymer. 

** How to make 9 expressed with the polycarbonate oligomer formed from the aromatic series 
diol expressed with a general formula (III), and a general formula (I), and a 9-bis(4- 
hydroxyphenyl) fluorene derivative react under coexistence of a potassium-hydroxide water 
solution and a methylene chloride, and to manufacture a polycarbonate copolymer. 
** How to make 9 expressed with the polycarbonate oligomer formed from the aromatic series 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/2/06 



JP.06-1 16383.A [DETAILED DESCRIPTION] 



Page 4 of 9 



diol expresstj with a general formula (III), and a general formula (I), and a 9-bis(4- 
hydroxyphenyl) fluorene derivative react under coexistence of a potassium-hydroxide water 
solution and a methylene chloride, to manufacture polycarbonate copolymer oligomer, to make 
the aromatic series diol expressed with this polycarbonate copolymer oligomer and a general 
formula (III) react, and to manufacture a polycarbonate copolymer. 
Although a phosgene is begun and TORIHOSUGEN, a bromophos gene, bis(2, 4, 6- 
TORIKURORO phenyl) carbonate, bis(2, 4-dichlorophenyl) carbonate, bis(2-cyanophenyl) 
carbonate, and KUROROGI acid TORIKURORO methyl are mentioned as the phosgene used 
by the above-mentioned approach, or a phosgene derivative, it is not limited to these. 
[0015] Next, the four above-mentioned sorts of manufacture approaches are explained to a 
detail. ** The manufacture approach is an approach of making a phosgene or a phosgene 
derivative reacting and manufacturing a polycarbonate copolymer by direct interfacial 
polycondensation under coexistence with the potassium-hydroxide water solution and 
methylene chloride containing the bisphenols of a raw material without making polycarbonate 
oligomer forming. As a potassium-hydroxide water solution used here, that whose potassium- 
hydroxide concentration is usually 1 - 15 % of the weight is used preferably. Moreover, the 
content of all .he bisphenols in a potassium-hydroxide water solution is usually chosen in 0.5 - 
20% of the weight of the range. Furthermore, as for the amount of the methylene chloride 
used, it is desirable 1 / 10 - 1 0/1 , and that the capacity factor of an organic phase and the 
aqueous phase selects so that it may be preferably set to 1 / 4 - 4/1 . Moreover, reaction 
temperature is usually good at water bath cooling temperature extent, and reaction time is 
usually 20 minutes - about 3 hours preferably for 10 minutes to 8 hours. 
[0016] ** The manufacture approach is an approach of forming first the polycarbonate oligomer 
of 9 expressed with a general formula (I), and a 9-bis(4-hydroxyphenyl) fluorene derivative, 
making the aromatic series diol subsequently expressed with this polycarbonate oligomer and 
general formula (III) reacting, and manufacturing a polycarbonate copolymer. Here, when 
forming the polycarbonate oligomer of a fluorene derivative, it is required for the bottom of 
coexistence with the potassium-hydroxide water solution and methylene chloride containing a 
fluorene derivative to make a phosgene or a phosgene derivative react. Under the present 
circumstances, as a potassium-hydroxide water solution, that whose potassium-hydroxide 
concentration is usually 1 - 15 % of the weight is used preferably. Moreover, the content of the 
fluorene derivative in a potassium hydroxide is usually chosen in 0.5 - 20% of the weight of the 
range. Furthermore, as for the amount of the methylene chloride used, it is desirable 5 / 1 - 
1/7, and for the capacity factor of an organic phase and the aqueous phase to select so that it 
may be preferably set to 2 / 1 - 1/4. Moreover, reaction temperature is usually good at cooling 
temperature extent, and reaction time is usually 30 minutes - about 2 hours preferably for 15 
minutes to 4 hours. Furthermore, the range of the polymerization degree of oligomer is 2-10 
preferably 20 or less. 

[0017] Next, although the aromatic series diol compound expressed with the oligomer obtained 
as mentioned above and a general formula (III) is made to react, the fluorene derivative 
expressed with the above-mentioned general formula (I) by request with this aromatic series 
diol compound may be made to react in this case. When using only an aromatic series diol 
compound, a sodium-hydroxide water solution and a potassium-hydroxide water solution can 
be used as an alkali water solution containing this aromatic series diol compound. When 
[ both ] using together aromatic series diol and a fluorene derivative, the potassium-hydroxide 
water solution containing the potassium-hydroxide water solution containing them or the alkali 
water solution containing aromatic series diol, and a fluorene derivative is used. The alkali 
concentration of this sodium-hydroxide water solution and potassium-hydroxide water solution 
has 1 - 1 5% of the weight of the desirable range, and the content of the bisphenols in a 
sodium-hydroxide water solution or a potassium-hydroxide water solution is usually chosen in 
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0.5 - 20% of the weight of the range. 

[0018] Although the above-mentioned polycarbonate oligomer is used as an organic phase 
containing the polycarbonate oligomer usually obtained at the time of this oligomer formation, 
and a methylene chloride, it may add a methylene chloride further by request, the capacity 
factor of an organic phase and the aqueous phase -- usually -- 7 / 1 - 2/1 -- it is preferably 
chosen in 4 / 1 - 1/1 . Moreover, the mole ratio of the chloro hoe mate radical of all bisphenols / 
oligomer is preferably good 0.4 to 0.55, and to be in the range of 0.45-0.5 more preferably, on 
the other hand - the mole ratio of the chloro hoe mate radical of alkali/oligomer - desirable 
1 .0-2.0 - it is the range of 1 .2-1 .7 more preferably. Moreover, the reaction temperature of 
polycarbona;^ oligomer and bisphenols is usually good at cooling temperature extent, and 
reaction time is usually 30 minutes - about 3 hours preferably for 1 5 minutes to 4 hours. 
[0019] ** The manufacture approach is an approach of making the polycarbonate oligomer of 
the aromatic series diol expressed with a general formula (III) forming first, making 9 
expressed with this polycarbonate oligomer and general formula (I), and a 9-bis(4- 
hydroxyphenyl) fluorene derivative reacting subsequently, and manufacturing a polycarbonate 
copolymer. The polycarbonate oligomer of the aromatic series diol expressed with a general 
formula (III) can be formed by performing the same actuation as the approach of the 
aforementioned ** except making a phosgene or a phosgene derivative react to the bottom of 
coexistence with the sodium-hydroxide water solution and potassium-hydroxide water solution 
containing this aromatic series diol, and a methylene chloride. Next, 9 expressed with the 
polycarbonate oligomer obtained by doing in this way and a general formula (I) and a 9-bis(4- 
hydroxy phenyl) fluorene derivative are made to react. Under the present circumstances, the 
aromatic series diol expressed with a general formula (III) by request with this fluorene 
derivative may be made to react. Under the present circumstances, when making only a 
fluorene derivative react, the potassium-hydroxide water solution containing a fluorene 
derivative is ..sed, but when [ both ] using together a fluorene derivative and aromatic series 
diol, the sodium hydroxide and potassium-hydroxide water solution containing the potassium- 
hydroxide water solution containing them or the potassium-hydroxide water solution containing 
this fluorene derivative, and this aromatic series diol are used. The content of the alkali 
concentration of an alkali water solution and the bisphenols in an alkali water solution and the 
reaction condition of polycarbonate oligomer and bisphenols are the same as that of the 
approach of **. 

[0020] ** The manufacture approach is an approach of making polycarbonate copolymer 
oligomer with 9 first expressed with the aromatic series diol expressed with a general formula 
(III), and a general formula (I), and a 9-bis(4-hydroxyphenyl) fluorene derivative forming, 
making the aromatic series diol subsequently expressed with this polycarbonate copolymer 
oligomer and general formula (III) reacting, and manufacturing a polycarbonate copolymer. 
This polycarbonate copolymer oligomer can be made to form like the manufacture approach of 
the polycarbonate copolymer of the aforementioned **. That is, after making the polycarbonate 
oligomer of the aromatic series diol first expressed with a general formula (III) form, target 
polycarbonate copolymer oligomer is obtained by making 9 expressed with this oligomer and 
general formJa (I), and a 9-bis(4-hydroxyphenyl) fluorene derivative react to the bottom of 
coexistence with a potassium-hydroxide water solution and a methylene chloride. Next, 
although the aromatic series diol expressed with the polycarbonate copolymer oligomer 
obtained by doing in this way and a general formula (III) is made to react, 9 expressed with a 
general formula (I) by request with this aromatic series diol and a 9-bis(4-hydroxyphenyl) 
fluorene derivative may be made to react in this case. The reaction of this polycarbonate 
copolymer oligomer and bisphenols can be performed like the approach of above **. 
[0021] In the interfacial polycondensation reaction in this invention, an end halt agent and a 
catalyst can be used according to a request, the amount of the end halt agent used - the 
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chloro hoe mate radical mole ratio of an end halt agent / oligomer -- usually -- 0.02 to 0.20 -- it 
is chosen so that it may be preferably set to 0.04-0.1 7. on the other hand -- the amount of the 
catalyst usee -- the chloro hoe mate radical mole ratio of a catalyst/oligomer - usually - 
1 .0x10-3 to 10.0x10-3 - it is chosen so that it may be preferably set to 1 .0x10-3 to 5.0x10-3. 
[0022] Here, various kinds of things can be used as an end halt agent. Specifically, a phenol, 
p-cresol, p-t-butylphenol, p-cumyl phenol, tribromophenol, nonyl phenol, p-t-octyl phenol, etc. 
are mentioned as monohydric phenol. A catalyst can also use various kinds of things. It is 
specifically quarternary ammonium salt, the fourth class phosphonium salt, or the third class 
amine, for example, trimethyl benzyl ammoniumchloride, triethyl benzyl ammoniumchloride, 
tributyl benzyl ammoniumchloride, trioctylmrthylammonium chloride, tetrabuthyl 
ammoniumchloride, a tetrabutylammonium star's picture, etc. are mentioned as quarternary 
ammonium salt. Moreover, as the fourth class phosphonium salt, triethylamine, tributylamine, 
N, and N-dimethyl cyclohexylamine, a pyridine, dimethylaniline, etc. are mentioned, for 
example, for example as tetrabuthyl phosphonium chloride, a tetrabuthyl phosphonium star's 
picture, etc. and the third class amine. 

[0023] Thus, the formed polycarbonate copolymer is recoverable from reaction termination 
liquid by the well-known approach. That is, after dividing reaction termination liquid into an 
organic phase and the aqueous phase, after carrying out sequential washing of this organic 
phase with l\ j, a hydrochloric acid, water, etc., a desired polycarbonate copolymer is obtained 
by a suitable means' removing a methylene chloride, obtaining polymer powder, and 
subsequently fully drying. Thus, the polycarbonate copolymer of obtained this invention is 
general formula (II) [0024]. 
[Formula 7] 



[0025] (-- R1 and R2 are the same as the above among a formula. () - the carbonate structural 
unit expressed and a general formula ~ IV [0026]) 



[0027] (-- A, X, Y, m, and n are the same as the above among a formula.) -- it has the 
carbonate structural unit expressed, and the amount of residual chlorine-based solvents 
(methylene chloride) is 200 ppm or less. The polycarbonate copolymer with which this amount 
of residual chlorine-based solvents exceeds 200 ppm cannot produce heat deterioration, or 
cannot cause metal mold rust at the time of shaping, and practical use cannot be presented 
with it. moreover, this general formula (II) The carbonate structural unit and general formula 
(IV) which are expressed the mole ratio with the carbonate structural unit expressed - usually - 
- 5:95-95:5 -- it is preferably selected in 7:93-30:70. 
[0028] 

[Example] Next, a synthetic example, an example, and the example of a comparison explain 
this invention in more detail. 
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60kg of bisphenol A was dissolved in the sodium-hydroxide water solution 400I. of 5% of the 
weight of composition of synthetic example 1 polycarbonate oligomer I, and the sodium- 
hydroxide water solution of bisphenol A was prepared. Subsequently, it lets the flow rate of 
138l./hour pass for the sodium-hydroxide water solution of this bisphenol A held to the room 
temperature, lets an orifice plate pass for a methylene chloride by the flow rate of 69l./hour to 
the bore of 10mm, and the tubular type reactor of 1 0m of tube lengths, and introduces, and 
concurrent [ of the phosgene ] was carried out, it was blown into this by the flow rate of 
10.7kg/hour, and was made to react to it continuously for 3 hours. The tubular type reactor 
used here serves as a double pipe, and maintained the discharge temperature of reaction 
mixture at the jacket part through cooling water at 25 degrees C. Moreover, pH of effluent 
liquor was adjusted so that 10-1 1 might be shown. Thus, by putting the obtained reaction 
mixture, separation removal of the aqueous phase was carried out, the methylene chloride 
phase of 220I. was extracted, 1701. of methylene chlorides was further added to this, and what 
was fully stirred was made into polycarbonate oligomer I (concentration of 317g/l.). The 
polymerization degree of the polycarbonate oligomer obtained here was 3-4. 
[0029] The synthetic sodium-hydroxide water solution of synthetic example 2 polycarbonate 
oligomer II was changed into the potassium-hydroxide water solution 9% of the weight, and it 
carried out like the synthetic example 1 except having replaced with bisphenol A and having 
set the 9 and 9-bis(4-hydroxyphenyl) fluorene to 55kg. The polymerization degree of the 
polycarbonate oligomer II obtained here was also 3-4. 

[0030] 71., 7.5I. [ of methylene chlorides ], and p-tertiary butylphenol 64.4g (0.43 mols) was 
added for the preparation polycarbonate oligomer I of example 1**A liquid, and A liquid was 
prepared. 

** B liquid preparation 9-and 9-bis(4-hydroxyphenyl) fluorene 51 2g (1 .46 mols) and 177g 
(0.776 mols) of bisphenol A were dissolved in the KOH water solution (448g KOH was 
dissolved in 4.7I. of water.), and B liquid was prepared. 

Adding and stirring 3ml of triethylamines in A liquid, it added quickly and B liquid was stirred for 
60 minutes, .^rter centrifugal separation of the 71. of the methylene chlorides was added, 
diluted and carried out after 60-minute stirring, and the methylene chloride phase was washed 
in order of a 0.03 Ns KOH water solution, a 0.1 -N hydrochloric acid, and water. After 
condensing the washed methylene chloride phase, after adding, putting and crystallizing an 
acetone and a hexane, polymer powder was obtained except for the solvent, stirring. Polymer 
powder is N2 120 degrees C for 12 hours. It was made to dry under an air current and the 
vacuum drying was performed at 1 20 more degrees C for 48 hours. The analysis result of the 
obtained polymer powder is shown in the 1 st table. 
[0031] In addition, the contents of analysis are as follows. 

Monomer presentation: It analyzed using high-resolution nuclear-magnetic-resonance 
equipment. 

Viscosity average molecular weight: Using the Ubbelohde viscosity tubing, limiting viscosity 
was measured at 20 degrees C among the methylene chloride, and the following relational 
expression determined molecular weight. 

[eta] -5 and =1 .23x10Mv0.83 [eta]: -- it was immersed in 5ml of toluene, limiting viscosity and 
amount of Mv:viscosity-average-molecular weight residual chlorine-based solvents:pellet 1g 
was sealed in BAIARUBIN, and the extract was performed at 70 degrees C for 1 hour. The 
obtained supernatant was analyzed by the gas chromatograph. 
Conditions Column: Chromosorb 101, 60-80 meshes, 3mm(diameter) x1m (die length) 
Temperature: 130 degrees C (column), 300 degrees C (inlet) 
The detection approach: Electron capture detector (ECD) 
Carrier: N2 (a part for 40ml/) 

Metal-mold rust trial: Using the injection molding machine, short-shot shaping of 120 shots was 
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performed at 330 degrees C, and visual evaluation of the rust condition of the metal mold of 24 
hours after was carried out in five steps (rank size = rust size). 

Evaluation of shaping thermal stability (Yl value): The test piece was created after making a 
pellet pile up x or 30 minutes at 330 degrees C with an injection molding machine. It is JIS 
about yellow NESUINDEKKUSU (Yl value) of the obtained test piece. According to K71 03-77, 
it measured using the transparency mold photometer. 

[0032] The preparation 9 of example 2** C fluid and 9-bis(4-hydroxyphenyl) fluorene 51 2g 
(1 .46 mols) were dissolved in the KOH water solution (31 Og KOH was dissolved in 3.6I. of 
water.), and C fluid was prepared. 

** 1 77g (0.776 mols) of preparation bisphenol A of D liquid was dissolved in the NaOH water 
solution (83g NaOH was dissolved in 1 .1 1, of water.), and D liquid was prepared. 
D liquid was added, after adding C fluid quickly and performing stirring for 20 minutes, adding 
and stirring 3ml of triethylamines in A liquid of an example 1 . 71. of methylene chlorides was 
added after 40 minutes, and polymer powder was obtained in the same after treatment as an 
example 1 . It analyzed like the example 1 using the obtained polymer powder. The obtained 
result is shown in the 1st table. 

[0033] 71., 7.5I. [ of methylene chlorides ], and p-tertiary butylphenol 43.6g (0.29 mols) was 
added for the preparation polycarbonate oligomer II of example 3**E liquid, and E liquid was 
prepared. 

** 51 Og (2.2^ mols) of preparation bisphenol A of F liquid was dissolved in the NaOH water 
solution (320g NaOH was dissolved in 4.7I. of water.), and F liquid was prepared. 
Except having used F liquid instead of E liquid and B liquid instead of A liquid, the same 
actuation as an example 1 was performed, and polymer powder was obtained. It analyzed like 
the example 1 using the obtained polymer powder. The obtained result is shown in the 1st 
table. 

[0034] It was operated like the example 1 except having used NaOH as alkali of example of 
comparison 1 B liquid. Consequently, it does not dissolve in a NaOH water solution, but the 9 
and 9-bis(4-hydroxyphenyl) fluorene had been distributed. Even if stirred, solid content 
(monomer) was hardly dissolved and a polymer was not obtained, either. 
[0035] It is polycarbonate oligomer III like the synthetic example of polycarbonate oligomer I 
except having used 1 ,2-dichloroethane instead of the example of comparison 2 methylene 
chloride. It compounded. 

It is polycarbonate oligomer III instead of polycarbonate oligomer I. Polymer powder was 
obtained like the example 1 except having used, and having used 1 ,2-dichloroethane instead 
of the methylene chloride, and having used the NaOH water solution (320g NaOH having been 
dissolved in <* 71. of water.) instead of the KOH water solution. It analyzed like the example 1 
using the obtained polymer powder. The obtained result is shown in the 1st table. 
[0036] Polymer powder was obtained like the example 2 of a comparison except having 
replaced the example 31 of a comparison, and 2-dichloroethane with chloroform. It analyzed 
like the example 1 using the obtained polymer powder. The obtained result is shown in the 1st 
table. 
[0037] 
[Table 1] 
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1 2. 3 


8 3. 8 


3. 9 
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1 2. 5 


8 3. 6 


3. 9 


19, 900 
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6 8. 4 


2 8. 0 


3. 6 


19. 100 


st&m 1 
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1 2. 5 


8 3. 7 


3. 8 
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1 2. 6 


8 3. 6 


3. 8 


19, 600 



* 1 m 
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(YI) 


mmm 1 


1 0 


1 


4. 0 


mmm 2 


1 3 


1 


3. 2 


%mm 3 


1 7 


2 


6. 0 


&®m 1 








itmm 2 


3 5 0 


5 


1 4. 6 


itmm 3 


2 6 0 ; 


5 


2 6. 8 



[0038] (Note) In a of a monomer presentation, b shows bisphenol A and c shows p-t- 

butylphenol for a 9 and 9-bis(4-hydroxyphenyl) fluorene. 

[0039] 

[Effect of the Invention] According to this invention, it has the carbonate structural unit formed 
from a 9 and 9-bis(4-hydroxyphenyl) fluorene derivative, and a polycarbonate copolymer 200 
ppm or less is efficiently obtained for the amount of residual chlorine-based solvents. 
Moreover, this polycarbonate copolymer is excellent in shaping thermal stability, and there is 
no generating of metal mold rust etc. at the time of shaping, for example, it is used suitable for 
an optic, a machine part, the electrical and electric equipment and electronic parts, autoparts, 
etc. 



[Translation done.] 
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